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The present invention relates to the draining of poly-
merization tanks and more particularly to a novel dump

valve which functions effectively at the bottom of a

polymer reactor tank even though the material from the
reactor tends to form a film on the metal portions at
the drain opening which would interfere with the opera-
tion of valves of the type used heretofore.
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~ will become apparent to those skilled in the art from

5 :

and Harry D. Forrest, {;
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Prior to the present invention it has been customary e

to use poppet valves to close the openings at the bottom
of polymer reactors to prevent leakage from the reactor

during polymerization and to permit draining of the re--

actor and removal of the polymer. In making polyvinyl

chloride, for example, it was necessary to disassemble

and clean the reactors frequently due to the fact that

the deposits on the surfaces of the valve prevented the'

valve from seating properly.

The present invention overcomes pI‘IOT dﬂ?ﬁcultles by

providing a valve at the bottom of the polymer re-
actor having an internally cylindrical sleeve and a cylin-

drical valve head which reciprocates within the sleeve
and moves out of the sleeve to permit draining of the

polymer tank. The valve head is provided with a seal-
ing ring of elastic material which may be expanded by
fluid pressure against the internal cyhndrlcal surface of
the valve sleeve to provide an effective seal even though
the surfaces of the valve have a film 'deposited thereon.

The deposus on the valve do not present a serious prob-
lem since the valve tends to scrape itself clean when it =

is opened and closed and since the rubber sealing ele-

ment can seal effectively even when engaging the de-

posited film. The novel construction also permits recip-
rocation of the valve head so as to scrape any film - from
the internal surface of the valve sleeve. |
Another feature of the invention is in preventing leak-
age of material from the reactor tank around the sealing

ring into the passages through which the fluid pressure

is applied to the sealing rings. The sealing rings are so
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_out the several views, Figs.
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the following description and claims and from the draw-
Ings in which: -

- Figure 1 is a fragmentary side elevational view on a
reduced scale with parts broken away and shown in ver-

‘tical cross-section, showing the dump valve of the pres-

ent invention and the polymerization apparatus asso-
ciated therewith, the valve head being shown in solid
lines in its normal closed position and in dot-dash lines

in its normal open position; |
“Figure 2 is a fragmentary vertical sectional view of

- the apparatus shown in Fig. 1 on a larger scale, the valve

being shown in its closed position when pressure 1S ap-
plied to the sealing ring to prevent leakage from the-

reactor;

Figure 3 is a fragmentary vertical sectional view show-

ing the dump valve of Figs. 1 and 2 in its open posi-

tion corresponding to the position shown in dot-dash
lmnes in Fig. 1, the sealing ring being shown in its radially
contracted position as it appears when it is subjected

to a high pressure at the bottom of the reactor; and

Figure 4 is a top view of the head of the valve shown
in Fig. 3 on the same scale as Figs. 2 and 3 with parts
broken away and shown in horizontal cross-section. |

Referring more particularly to the drawings, in which
like parts are identified by the same numerals through-
1 to 3 show the bottom
portion of a generally cylindrical reactor tank 1 with a
volumetric capacity of around 3,000 gallons having a
cylindrical mouth or neck 2 providing a discharge open-

- 1mg at the bottom of the tank and having means for

agitating the liquid in the tank including a mechanical

-stirrer 4, which is rotated about a vertical axis by means
- of a su1table motor (not shown).

The neck 2 has an:
annular radially projecting flange 3 to permit attachment

~of a large hollow. metal elbow § having an annular radi-

ally projecting flange 6. The elbow 5 provides a large

- pipe to convey liquids from the discharge opening of
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the reactor tank and has a solid metal packing gland

boss 7 welded thereto to provide a guide for the valve
stem. A dump valve A is provided at the top of the

~ neck 2 coaxial with the stirrer 4 and the tank I and
~below the stirrer as shown in Fig. 1, said valve compris-

ing a metal sleeve 8 and a circular valve head 28, wh1ch
are drawn accurately to scale in ¥Figs. 2, 3 and 4.
The valve sleeve 8 has a cylindrical portion 9, with an

- -axial length not substantially less than that of the neck
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- shaped that the high pressure within the bottom por- -

tion of the reactor forces the "sealing ring against the
- rigid portion of the Valve heed so as to seal off the ﬂuld-'

Dassages. .
An object of the present invention is to prowde a’ dump

2, having a smooth cylindrical internal surface 10 which
is coaxial with the neck 2 and a flat annular radially
extending flange 11 which is located midway between
the flanges 3 and 6, as best shown in Fig. 2. Annular
gaskets 12 ‘and: 13- are provided on each side of the

~ annular flange 11 to prevent leakage of liquid between
~ the flanges 3 and 6 when these ﬂanges are clamped to-
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valve for polymer reactors Wthh fUIlCthIIS eﬁeetwely

for long periods of time.

A further object of the 1nvent10n s to pmwde a self-

cleaning valve for a polymer reactor SO that frequent
shut-downs are avoided.

A still further object of the invention is to provide a

dump valve for a polymer reactor which provides. a more

effective seal at the bottom of the reactor. and 13 ‘not

damaged by materials within the reactor. |
- - Other ob]ee*s of the invention are to pmwde a valve

of simple and mexpenswe construction, which. does not -
wear out readily in service and which may. readﬂy be
er reactor, and to provide appa-

removed from the poly:
ratus which is easy to assemble and dlsassemble and

mey be cleaned readlly
- 10Other objects, uses and. adventages of the 1nve11t1en
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gether., The parts are clamped in any suitable: manner,
for examPle, by a pair. of split slip-on ﬂanges or rings

14 and 15, a series of circumferentially spaced vertical

bolts 16 and a series of hexagonal nuts 17, as. Wlll be
apparent from Figs. 1 and 2. |

‘The valve head 20 may be shaped exactly as shown in
Figs. 2, 3 and 4, which are. drawn to scale. Said valve
head is rigidly connected by. welding or ‘other suitable
means to a hollow vertical cylindrical valve stem or rod

o5 21 which is coaxial with the sleeve portion 9 and the

- neck 2. The valve stem extends wvertically through an
- opening in the boss 7 and is rigidly connected to a cou-
- pling” block 22. The other end of the coupling block

70

is rigidly eonneeted to a vertical plsten rod 23 of a

suitable fluid motor 24. The motor 24 may be a conven-

tional- d1aphragm type motor but is shown schemetmally' - '

‘therein as a rec1proeat1ng double-acting fluid motor wh1ch o
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may be operated either hydraulically or pneumatically to
reciprocate the valve stem 21 and the head 20.

As herein shown, the housing for the motor 24 is

rigidly supported from the boss 7 by means of a series
of circumferentially spaced vertical parallel rods 23, said
rods being attached to suitable flanges carried by the
boss 7 and the motor housing as will be apparent from
Fig. 1. The rods 25 may be readily detached and the
piston rod 23 may be readily detached from the valve
stem 21 so that the motor 24 may be removed. This
permits movement of the valve head 2¢ axially along
the full length of the valve sleeve 8 to scrape any de-
posits from the internal surface of said sleeve.

A suitable packing gland follower 26 having suitable
sealing means therein ds provided at the bottom end of
the boss 7 to prevent any leakage from the elbow 5 along
the outer surface of the valve stem 21I. Any suitable

10
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means may be provided for engaging the valve stem

throughout its circumference to guide the valve stem ax-
ially and to prevent lcakage while guiding the valve stem
and preventing movement thereof out of its vertical po-
sition. Where means 1s provided by the packing gland
boss to guide the valve stem, it is unnecessary to provide
auxiliary guides below the valve head 20 for engaging
the sleeve 8 when the valve is open as shown in Fig. 3.

The valve head 29 shown herein comprises upper and
lower metal portions 27 and 28 of the same diameter
which are coaxial. The lower portion 28 has an aligned
centrally located recess to receive the upper end portion
29 of the valve stem and to receive the projecting thread-
ed portion 3¢ of the valve cap 27, the portion 29 having a
tight fit in the lower opening and/or being welded to
the portion 28 and the upper opening being internally
threaded so that the upper portion 27 may be tightened
against the flat upper surface of the portion 28 by screw-
ing the threaded portion 30 into the threaded hole.
order to facilitate tightening and loosening of the por-
tions 27 and 28 the upper portion 27 is provided with
holes to receive short vertical chamfered pins 31 for en-
gaging a suitable spanner wrench.

When the upper and lower portions 27 are rigidly con-
nected, as shown in Figs. 2 and 3, they are coaxial with
each other and with the sleeve 8 and provide an annular
groove therebeiween for recelving a sealing ring, the
marginal portion 32 of the valve cap 27 and the marginal
portion 33 of the main head portion 28, located above
and below the sealing ring groove, respectively, being
tapered in a similar manner and of substantial trapezoidal
radial cross section as shown in the drawings. The flat
bottom surface of the marginal portion 32 is horizontal
and spaced from and parallel to the flat horizontal upper
surface of the marginal portion 33, said flat surfaces
forming top and bottom sides of the groove which re-
ceives the sealing ring. The lower portion 27 of the
valve head has an annular radially projecting portion 36
midway between the surfaces 34 and 35 and coaxial with
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the valve sleeve 8 and the stem 21, which portion 36 has

the same trapezoidal radial vertical cross section through-
out its circumference as shown in Figs. 2 and 3. The an-
nular groove between the marginal portions 32 and 33
therefore has a uniform vertical cross section through its
circumference and is symmetrical with respect to a hori-
zontal medial plane

'This groove is completely filled by an annular seal-
mg ring 37 of flexible extensible elastomeric material,
said sealing ring also being symmetrical. In its normal
unstressed condition the sealing ring 37 completely fills
the circumferential groove and has an external cylindrical
surface 38 of the same diameter as the circular portions
27 and 28 as best shown in Fig. 3. If desired the seal-
ing ring may project a small fraction of an inch beyond
the members 27 and 28. The sealing ring 37 may be
made of a rubber or rubber-like plastic which is not dam-
aged by the materials employed in the reactor tank 1.
The ring should retain ifs elasticity for substantial pe-
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riods of time when used at the bottom of the reactor
tank and should have a long life so that the tank will not
be shut down often due to failure of the sealing ring. It
has been found that ordinary rubbers are damaged when
used at the bottom of a tank used for the polymeriza-
tion of vinyl chloride. When forming a polyvinyl chlo-
ride it is preferable to employ an elastic polyurethane
rubber for the sealing ring 37. Such polyurethane rubber
is not damaged by the materials in the reactor tank and
functions effectively for long periods of time.

Any suitable means may be provided for forcing the
sealing ring radially outwardly against the internal sur-
face 10 of the valve sleeve to prevent leakage of fluid
from the reactor tank. Such means preferably employs
a fluid pressure so as to provide a highly effective seal.
As herein shown the lower rigid metal portion 28 of the
valve head is provided with four radial passages 39 of
small diameter which are aligned with small openings 40
in the top portion 29 of the valve stem. The openings
49 lead to a cylindrical passage 41 in the valve stem
which extends the full length of the valve stem to the
opening in the coupling block 22, said openings also com-
municating with a flexible supply hose or conduit 42. A
suitable fluid, preferably hydraulic, is supplied from a

source of pressure (not shown) through the hose 42 and

the passages 39, 40 and 41 to the inner surface of the
sealing ring 37 while the valve head 28 is in the closed
position as shown in Fig. 2.

Since the pressure of the liquid w within the reactor
tank 1 on the valve A will exceed 50 pounds per square
inch, it is necessary to employ pressures higher than 50

pounds per square inch within the passages 39 to 41.
Such sealing pressures cause the sealing ring 37 to stretch

radially outwardly and compresses the sealing ring
against the internal surface 10 of the valve sleeve and
axially against the flat surfaces 34 and 35 so as to pre-
vent leakage of pneumatic or hydraulic fluid from the
passages 39 around the sealing ring and so as to pre-
vent leakage of liquid from the reactor tank 1.

Before opening the valve A the pressure within the
lines 3% to 41 is reduced materially, in some instances
to atmospheric pressure, so that the sealing ring contacts
and the surface 38 thereof has a diameter less than that
of the valve sleeve surface 18. The valve head 20 18
then moved by the motor 24 from the closed posttion
of Fig. 2 to the open posttion of Fig. 3 allowing the emul-
sified lquid and the polymers within the tank 1 to drain
out through the elbow 5.

As the valve is opened the sealing ring 37 1s subjected
to the pressure of the liquid in the botom of the filled
tank which is higher than 50 p.s.i., such pressure tending
to force liquid around the sealing ring into the passages
39. However, the sealing ring 37 is shaped to prevent
any passage of liquid from the tank into the passages.
39. The inwardly projecting portions of the sealing ring
above and below the annular metal portion 36 presses
against the inclined surfaces of the portion 36 to pre-

vent leakage toward the passages 3% and the central por-

tion of the sealing ring presses radially inwardly against
the cylindrical surface of the portion 36 and at the mar-
gins of the passages 39 to seal off the entrance into these
passages as is apparent from Fig. 3. As seen in Fig. 3
each passage 392 is inclined and extends from the opening
40 through the portion 36, the exit opening from the
portion 36 being located at the medial plane of the por-
tion 36 midway between the surfaces 34 and 35. The
sealing ring 37 effectively prevents leakage of material
from the reactor tank into the passages 3% which could
clog the passages or interfere with the operation of the
sealing ring.

- 'The boss 7 accurately guides the stem 21 so that the

valve head 20 remains coaxial with the valve sleeve 8

during the opening and closing movements. However,
it is preferable to provide rounded edges 18 at the upper

end of the valve sleeve 8 to prevent damage to the parts
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in the event there is a slight misalignment, the tapered

bottom surface of the marginal portion 33 also- facili-

tating closing movement of the valve. When it is de-
sired to reseal the tank 1 the valve head 20 is moved
downwardly to the closed position of Fig. 2 and high

pressure fluid is supplied through the passages 39 to 41 o

to effect the seal.

 The dump valve of the present invention is particu-
larly suitable for a reactor tank used to make polyvinyl
- ¢hloride. When making this material the tank 1 may be

filled with several hundred gallons of an aqueous dis-

persion containing water, vinyl chloride, suitable organic
catalysts, suitable emulsifying agents, such as soaps, and
other materials including thickeners and the like. The
milky aqueous emulsion after polymerization would be
discharged through the neck 2 into the elbow 5 and
through suitable pipes, not shown.
had been used several times to polymerize the mono-

meric material there would be substantial deposits on

the surfaces which coutacted the materral from the
reactor. |

It. will be understood that all of the metal surfaces
which contact the material of the reactor should be cor-
rosion resistant. All such surfaces are either glass lined
or made of stainless steel so that they do not corrode.
All of the parts of the valve sleeve 8 and the valve head
20, except the sealing ring 37, are preferably made of
stainless steel. |

The inner surface 10 may be hrghly pehshed and the

portion 9 may be glass lined but these features are un-
necessary. It will be noted that the external diameter -

of the valve head portions 27 and 28 is only a very small
fraction of an inch less than the diameter of the valve
sleeve surface 19. The opening and closing of the valve

head 20, therefore, scrapes any thick deposits from the

surface 10 and prevents any. build-up which would inter-
fere with operation of the valve. 1
24 may be reciprocated several times to move the head

20 up and down within its sleeve 8 to scrape the sleeve -
It will be noted that the normal opening and

clean.
closing of the valve A also keeps the valve clean at the
upper end of the sleeve 8. If it is desired to clean the
lower end of the sleeve 8, this may be effected merely
by moving the valve head 20 downwsrdly or reciprocat-
ing.the valve head near the bottom of the sleeve 8.

When polymerizing vinyl chloride in the tank 1, it is

preferable to make the sealing ring 37 an elastic incom-

pressible polyurethane rubber formed by reacting a‘slight

After the reactor
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500 or more. Such polyesters may be forired by react-
ing a slight excess of a glycol or polyglycol with a poly-
basic acid. The glycol has two hydroxyl groups which -
are prefersbly located at or near the opposite ends of the
molecule. - The glycols employed are preferably -long
chain polyglycels_ (such as diethylene glycol, triethylene

glycol or higher molecular weight polyethylene glycels;.,
dipropylene glycol or other polypropylene glycols, di-

butylene glycol or other polybutylene glycols, or other
polyalkylene glycols having terminal hydroxyl groups.
The glycols may also be of mixed types such-as ethylene-
propylene glycol, ethylene-butylene glycol, pmpylene-
butylene glycol and other polyglycols. |

‘Long-chain polyesters, suitable for reaction Wrth the

diisocyanates in the formation of the polyurethane, may

be formed by reactmg the glycol and the dibasic amd as
follows

HO—A—OH+HOOC—A’—COOH

- HO———A—OOC-—A’—Q—COO——A——OH

The polyester may. then be reacted with a diisocyanate
such as toluene diisocyanate, p,p’-diisocyanate diphenyl

.methane, naphthalene-1,5-diisocyanate, bi-tolylene diiso-

25

cyanate, dianisidine diisocyanate, paraphenylene d1iso-
cyanate, methaphenylene. diisocyanate, meta xylylene di-
isocyanate, or benzidine diisocyanate, to form a long-

~ chain flexible stretchable polyurethane, for example as.
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described in U.S. Patent No. 2,675,531 and In ssrd co-

pending application, Serial No. 535,280, | |
It will be understood that, in accordance with the pro- |

visions of the patent statutes, variations and  modifica-

tions of the specific devices disclosed herein may be

made without departing from the spirit of the invention.
Having described our invention, we claim: |

- 1. In a polymerization apparatus including a reactor

-~ tank having a discharge opening near the bottom of said

If desired the motor

tank to permit removal of liquid from said tank, an im-
proved dump valve comprlsmg -an internally cylindri-
cal sleeve in said opening, a circular valve head coaxial
with said sleeve and mounted for movement axially in

- said sleeve, and means for reciprocating said head into

45

(6 to 15 percent) molar excess of a polyisocyanate with

a suitable high molecular weight polyester or polyether,.
for example, as described in the copending application

of Gruber et al., Serial No. 535,280, filed September 19,
1955, which is asmgned to the assrgnee of the present
application. The polyurethane sealing ring may contain
substantial amounts of carbon black to impart abrasion

and cut resistance thereto but should have a long flex

life and be highly elastic SO thst 1t may readrly stretch
and coniract.

'The polyurethane used to make the sealing rmg may

be a reaction product of a polyisocyanate, such as naph-

thalene-1,5-diisocyanate, toluene diisocyanate, y) ,4-tolyl-
ene. diisocyanate, methylene bis phenyl diisocyanate,
methylene tris triiSocydnate, or the  like, with a high.
molecular weight linear dihydroxy .compound, particu-
.65

larly polyesters or polyethers formed by the esterification
of dibasic acids (such as siiccinic, adipic, pimelic, sebacrc,
“diglycolic, phthalic, terephthialic or similar acid) with an

50

and out of said sleeve including a valve stem below said
head and a fluid motor below said head connected to

said valve stem, said head having -an annular circum-

ferential groove, the radially outermost portions of said
head above and below said groove having an external
diameter less but not substantially less than the internal
diameter of said sleeve so that there 1s a small clearance

‘between the head and the -sleeve, an extensible sealing

ring of elastomeric material of a size to fit in said groove

mounted in said groove and having an externally cylindri-

cal surface which may be expanded against said sleeve {0

- prevent leakage of fluid through said discharge opening,
- and fluid pressure means entirely below said discharge

55
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opening for expanding said sealing ring rncludrng a
source of fluid under pressure, an axial passage in said

valve stem connected to said source, radial passages

leading from said axial passage to said groove, and
means for preventing communication between said radial
passages and the exterior of said valve head said motor

- .moving said head between an open position above and

Spsced from said sleeve and above said drsehsrge open-

-ing and a closed position in said sleeve.

excess of dihydroxy alcohols, such as polyalkylene gly-

cols or other polyglycols. It is preferable to employ di-
isocyanates and glycols ( drhydroxy compounds) soO -as
to obtain linear thermoplastic resins.

| However, small
amounts of cross-linking agents, such as trimethylol pro-.

2. Ina polymer reactor tank, an improved dump valve

.__eomprrsm'mr an mternally eylmdrrcal sleeve having a verti-

cal axis, a single circular valve head coaxial with said
sleeve and mounted for vertical movement axially . in
said sleeve, a long valve stem connected to said .head

~and extending downwardly therefrom, an elbow below

70

pane or other trihydroxy compounds may be used. The

polyesters or polyethers reacted with the diisocyanates
preferably have long chains and a molecular weight of

75

said sleeve having sealing means for slidably receiving

said stem, said sleeve discharging into the upper end of

~said elbow, a reciprocating piston fluid motor below said

stem and outside said elbow, said motor being connected

to said stem to move said head between an open position

above and vertically spaced from said sleeve and a closed
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position in said sleeve, said head having annular circum-
ferential groove, the radially outermost portions of said
head above and below said groove having an external
diameter less but not substantially less than the internal
diameter of said sleeve to provide a small radial clear-
ance between the head and the sleeve, an extensible seal-
ing ring of elastomeric material of a size to fit in said
groove mounted in said groove and having an external
surface which may be expanded against said sleeve, and
fiuid pressure means for expanding said sealing ring in-
cluding a source of fluid under pressure, an axial pas-
sage In said valve stem extending through and beyond
said elbow and connected to said source, radial passages
leading from said axial passage to said groove, and
means for preventing communication between said radial
passages and the exterior of said valve head.

3. In a polymer reactor tank, an internally cylindrical
member having a vertical axis, a circular valve head
coaxial with said member and mounted for vertical move-
ment In said member, a valve stem connected to said

head and extending downwardly therefrom, motor means

connected fo the lower end of said valve stem for moving
said head between an open position above and spaced
from said member and a closed position in said mem-
ber, said head having an annular circomferential groove
and a circumferential ridge which projects radially into
said groove, the radially outermost portions of said head
above and below said groove having an external diam-
cter less but not substantially less than the internal diam-
eter of said member to provide a small radial clearance
between said head and said member, an extensible seal-
ing ring of elastomeric material of a size to fit in said
groove mounted in said groove and having an external
surface which may be expanded against said member to
prevent leakage of fluid, and fluid pressure means for
expanding said sealing ring including a source of fluid
under pressure, an axial passage in said valve stem con-
nected to said source, radial passages leading from said
axial passage to said groove, and means for preventing
communication between said radial passages and the ex-
terior of said valve head including radially inwardly
projecting circumferential flanges above and below said
ridge and the radially outer ends of said radial passages,
which flanges engage the ridge to prevent leakage into
said radial passages when the pressure in said passages
is reduced to permit opening of the valve. |

4. In a polymer reactor tank, a wall having a drain
opening at the bottom thereof, said wall having a tapered
portion extending radially outwardly and upwardly from
the entrance to said opening and a continuation of said
wall forming a passage extending downwardly from the
entrance to said opening, cylinder means carried by said
continuation of said wall below the upper surface of said
wall and forming an internally cylindrical surface with
a vertical axis, said surface extending upwardly to and
terminating at said entrance, a circular valve head co-
axial with said surface and mounted for vertical move-
ment 1 said cylinder means, fluid motor means entirely
below said head and reciprocating said head between
an open position above and vertically spaced from said
cylindrical surface and above said wall and a closed posi-

tion in said cylinder means within said cylindrical sur-
face, said last-named means including a valve stem con-
nected to said head and extending downwardly there-
from, said head having an annular circumferential groove
and being the only valve head carried on said valve
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stem, the radially outermost portions of said head above
and below said groove having an external diameter
slightly less than the internal diameter of said surface
to provide a small radial clearance therebetween, an
extensible sealing ring of elastomeric material mounted
in and filling said groove, said sealing ring having an
externally cylindrical surface which may be expanded
against said internally cylindrical surface to prevent leak-
age, and fluid pressure means for expanding said sealing
ring including a source of fluid under pressure, an axial
passage in said valve stem connected to said source,
radial passages leading from said axial passage to said
groove, and means for preventing communication be-
tween said radlal passages and the extener of said valve
head. |

5. In combination, a polymer reactor tank with a
capacity of several thousand gallons having a wall with
a drain opening at the bottom thereof, said wall having
a portion extending radially outwardly and upwardly
from the entrance to said opening and a continuation of
said wall forming a passage extending downwardly from
the entrance to said opening, cylinder means carried by
said continuation of said wall below the upper surface
of said wall and forming an internally cylindrical sur-
face with a vertical axis, said surface extending upwardly
to and terminating at said entrance, a circular valve head
coaxial with said surface and mounted for vertical move-
ment in said cylinder means, means entirely below said
head and reciprocating said head between an open posi-
tion above and vertically spaced from said cylindrical
surface and above said wall and a closed position in said
cylinder means within said cylindrical surface, said last-
named means including a valve stem connected to said
head and extending downwardly therefrom, said head
having an annular circumferential groove, the portions
of said head above and below said groove having an
external diameter slightly less than the internal diameter
of said surface to provide a small radial clearance there-
between, an extensible sealing ring of elastomeric mate-
rial mounted in and filling said groove, said sealing ring
having an externally cylindrical surface which may be
expanded against said ‘internally cylindrical surface to
prevent leakage, and fluid pressure means for expanding

said sealing ring including a source of {luid under pres-

sure, an axial passage in said valve stem connected to
sald source, radial passages leading from said axial pas-
sage to said groove, and means for preventing communi-
cation between said radial passages and the exterior of
said valve head, said fluid pressure means applying a

pressure within said passages greater than 50 pounds per
square meh |
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